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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
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3.1n the drawings, any words are not translated. 



CLAIMS : .. ;;;;;;;:;:::t:;;:::::::::::;:::;: :!:: .. ;::: ... !:: , r: 

[c!aim1] ] The surface of a portion exposed out of a semiconductor package of said heat sink in a heat sink 
for semiconductor packages by which it was embedded in a semiconductor package and the whole surface 
was exposed at least out of said semiconductor package is a heat sink for semiconductor packages 
characterized by having much irregularity of predetermined size. tn 
[Claim 2] Much irregularity of said predetermined size is heat s.nks for semiconductor packages according to 
claim 1 which have a dimple configuration. . ^ a „„ r H; n(r + n 

[Claim 3] Much irregularity of said predetermined size is heat sinks for sem.conductor packages accordmg to 

claim 1 which have a crevice which decreases board thickness of a heat sink. 

[Claim 4] Much irregularity of said predetermined size is heat sinks for sem.conductor packages according to 
claim 1 or 3 in which said heat sink is prepared except for the neighborhood which touches said 
semiconductor package. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Industrial Application] About the heat sink for semiconductor packages, especially this invention processes 
it on the heat sink surface, and relates to the heat sink for semiconductor packages to which the surface 
area of a heat sink was made to increase. 
[0002] 

[Description of the Prior Art] Some methods of raising the thermolysis property of a semiconductor 
integrated circuit have been considered to the pyrexia accompanying the high increase in power of a 
semiconductor integrated circuit, and high integration. The thermolysis means of the common semiconductot 
integrated circuit to below is explained referring to drawing 4 -8. 

[0003] (1) As shown in drawing 4 , there are some which raised the thermolysis property by one layer of 
leadframes. This is arranging two or more leads 1 0 for thermolysis to the tab 9 for carrying a chip, and one 
at a radial, and arranging a radiation fin out of a package, and raises the thermolysis property of a 
semiconductor integrated circuit. 

[0004] (2) As shown in drawing 5 , there are some which included radiator material in the package. This 
raises a thermolysis property, shock resistance, and moisture resistance by arranging a heat sink 3 under 
the chip 2 through the mounting agent which is a thermal conductor, and closing a heat sink 1 in the resin 
mold layer 3. 

[0005] (3) As shown in drawing 6 , there are some which exposed the whole surface of a heat sink 1 out ot 
the package. This raises the thermolysis property of a semiconductor integrated circuit, when the heat sink 
1 with sufficient thermal conductivity is exposed in the resin mold layer 3 and it exposes a pad and its whole 
surface out of the resin mold layer 3. 

[0006] (4) As shown in drawing 7 , there are some which combined the heat sink 1 and the radiation fin 1 1 . 
This forms a radiation fin 1 1 on the heat sink 1 embedded in the package, and raises a thermolysis property 
further. 

[0007] (5) As shown in drawing 11, combine a heat sink 1 and a radiation fin 1 1 like the thermolysis means o1 
the above (4). However, this differs from the above (4) at the point which has the form where the radiation 
fin 1 1 was formed out of the package. 
[0008] 

[Problem(s) to be Solved by the Invention] However, the thermolysis means mentioned above has the 
following problems. . 
[0009] Since it corresponds to the further high increase in power of a semiconductor integrated circuit 
when preparing a radiation fin out of a package at the thermolysis means of (1), it is necessary to prepare a 
bigger radiation fin. However, when a radiation fin is enlarged, the problem that the number of pins of a lead 
must be decreased on the contrary exists. 

[0010] In order to make the thermolysis means of (2) correspond to the high increase in power of a 
semiconductor integrated circuit, it is necessary to incorporate bigger radiator material in a package. 
However, even if it enlarges radiator material, it is not improved but heat transfer between air and a package 
has the problem that a limit is in the size which can incorporate radiator material with the configuration of a 
package. Therefore, the thermolysis means of (2) cannot be made to apply only to an about [ 2W ] output. 
[001 1] Since a heat sink is exposed out of a package, heat transfer with air is also improved and the 
thermolysis means of (3) can be fitted to the high power beyond 2W. However, a limit is still in the 
thermolysis from a heat sink to the outside of a package, and there is a problem in making it correspond to 
the further high increase in power of a semiconductor integrated circuit. 

[0012] Since a radiation fin becomes the form which projects to the exterior from the interior of a package, 
the thermolysis means of (4) has the problem that the conventional metal mold used in case the resin mold 
for assembling to a semiconductor package is given cannot be used. 

[0013] Since unlike the thermolysis means of (4) a radiation fin is attached after embedding a heat sink, the 
conventional metal mold can be used for the thermolysis means of (5). However, since cost starts since the 
large-sized radiation fin is required and the thickness of the whole package increases in order to raise a 
thermolysis property, there is a problem which is said when it comes to the failure to high density assembly. 
[0014] Moreover, (1) - (5) mentioned above is not asked, but there is a problem of it becoming impossible to 
be able to finish supporting a heat sink from the lack of on the strength of the lead by the formation of many 
pins of a lead. 

[0015] Therefore, the purpose of this invention is to offer the compact heat sink for semiconductor 
packages which can respond to the high increase in power of a semiconductor integrated circuit. 
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[0016] 

[Means for Solving the Problem] In order that this invention may solve the above-mentioned technical 

problem, the surface of a portion exposed out of a semiconductor package of a heat sink offers a heat sink 

for semiconductor packages characterized by having much irregularity of predetermined size. 

[0017] Much irregularity of the above-mentioned predetermined size may have a dimple configuration. 

Moreover, it is made for a portion exposed out of a semiconductor package of the above-mentioned heat 

sink to have a crevice for decreasing board thickness of a heat sink, or much irregularity of predetermined 

size may be made to be prepared except for the neighborhood where a heat sink touches a semiconductor 

package. 

[0018] 

[Function] By preparing much irregularity of predetermined size in the heat sink surface exposed out of the 
semiconductor package, the surface area of a heat sink becomes large. 

[0019] Moreover, since the crevice which decreases the board thickness of a heat sink was established in 
the portion exposed out of the semiconductor package of a heat sink, a heat sink is lightweight-ized. 
Furthermore, much irregularity of predetermined size can prevent that the resin by mold processing flows 
into the surface of the heat sink which has such irregularity, if it is made for a heat sink to prepare except 
for the neighborhood which touches a semiconductor package. 
[0020] 

[Example 1] The 1st example of this invention is explained to it at details, referring to a drawing to below. 
The cross section of the semiconductor package of this example is shown in drawing 1 . This semiconductor 
package is prepared on a chip 2 and a chip 2 in the resin mold 5, and has the bonding wire 6 which connects 
the heat sink 1 to which the surface of the resin mold 5 was made to expose that whole surface, the inner 
lead 4 prepared on the insulating material 5, and a chip 2 and an inner lead 4. 

[0021] By rolling out with the roll which performed recessing into the portion exposed to the surface of the 
resin mold 5 of a heat sink 1, embossing is performed and the surface of a heat sink 1 has become 
wave-like. Thereby, the heating surface area to the air of a heat sink 3 increases, and the cooling 
effectiveness of a chip 2 improves. In addition, it cannot be overemphasized that the surface treatment of a 
heat sink 1 may be replaced with embossing, and dimple processing and other processings similar to this mav 
be performed. 

[0022] In addition, height h of a heat sink 1 is made to be the same as that of h' shown in the height of the 
conventional heat sink, for example, drawing 6 mentioned above. Resin mold can be performed by this using 
the conventional metal mold, and it is economical. 

[0023] In addition, according to the semiconductor package of this example, about 15 degrees C of places 
which can lower about 40 degrees C of temperature of the chip which generated heat with the output of 2W 
by the conventional semiconductor package shown in drawing 6 can be lowered further. 
[0024] 

[Example 2] The 2nd example of this invention is explained to it at details, referring to a drawing to below. In 
addition, explanation of the configuration to which the example explained below is common in the 1st 
example of the above, and an operation is omitted, and only a different point is explained. 
[0025] In the heat sink 1 of the 1st example mentioned above, in case the resin mold to which a 
semiconductor package is made is given, resin may flow into the embossing section of a heat sink 1, thermal 
resistance of an air-heat sink can be made to increase on the contrary, the degree of adhesion of the resin 
mold 5 and a heat sink 1 cannot be maintained enough, but it may become the cause which the defect of a 
product generates. 

[0026] Therefore, in this example, as shown in drawing 2 , it decided to form the plane section 7 which does 
not perform embossing in the neighborhood a heat sink 1 touches the resin mold 5. By forming this plane 
section 7, in the case of mold, resin does not flow into the embossing section and it can use like the erector 
of the conventional semiconductor package as it is. 
[0027] 

[Example 3] The 3rd example of this invention is explained to it at details, referring to a drawing to below. If 
many pin-ization of a lead is advanced, in order that the pin pitch of a lead may decrease, the reinforcement 
of a lead runs short and there is a possibility that it may become impossible to bear the weight of a heat 
sink. 

[0028] Therefore, in this example, as shown in drawing 3 , it decided to form a crevice 8 in the portion 
exposed out of the resin mold 5 of a heat sink 1 , and embossing was performed to the base of this crevice 
8. 

[0029] By forming this crevice 8, in the case of mold, resin does not flow into the embossing section and it 
can use like the erector of the conventional semiconductor package as it is. 

[0030] In addition, according to the semiconductor package of this example, even if it was pyrexia of the chip 
generated with the output of 2W, temperature rose only by about 5 degrees C by thermolysis of a heat sink 
1, but the thermolysis property improved compared with what does not have a crevice 8 you to be Haruka. 
Moreover, if the heat sink 1 of this example is used, about 50 degrees C can be lowered from the 
temperature which rose by pyrexia of the chip when not using the heat sink. 

[0031] In addition, in the 1st and 2nd examples, when it is necessary to raise a thermolysis property more, 

the radiation fin 11 same with being shown in drawing 5 may be formed. 

[0032] 

[Effect of the Invention] As mentioned above, in the heat sink for semiconductor packages of this invention, 
since embossing was performed on the surface of the heat sink, the surface area of a heat sink can 
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increase and the cooling effect of a semiconductor package can be raised. Therefore, it can respond to a 
high increase in power and the semiconductor integrated circuit integrated highly more. 
[0033] Moreover, a heat sink can write not preparing embossing in the portion which touches a 
semiconductor package, can prevent the influx of resin, and can use the conventional assembly equipment 
and a production process as it is. 

[0034] Furthermore, a heat sink can be lightweight-ized, maintaining thermolysis nature, since the crevice 
was established in the heat sink, board thickness of a heat sink was **(ed) and embossing was performed to 
the base of this crevice. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
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3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



Brief Description of the Drawings] 
Drawing 1 



Drawing 2 



Drawing 3 



Drawing 4 



Drawing 5 



Drawing 6 



Drawing 7 



It is the cross section showing the 1st example of this invention. 
It is the cross section showing the 2nd example of this invention. 
It is the cross section showing the 3rd example of this invention. 
It is the plan showing the conventional thermolysis means. 
It is the cross section showing the conventional thermolysis means. 
It is the cross section showing the conventional thermolysis means. 
It is the cross section showing the conventional thermolysis means. 

It is the cross section showing the conventional thermolysis means. 

^Description of Notations] 

I Heat Sink 2 Chip 

3 Resin Mold 4 Inner Lead 

5 Insulating Material 6 Bonding Wire 

7 Plane Section 8 Crevice 

9 Tab 10 Lead 

I I Radiation Fin 



Drawing 8 



[Translation done.] 



1 /1 



2004/03/02 13:33 



a9)a*H#^--jf ( j p) 



(w&HMIIf&S (a, 



#98^7 -22540 

(43)&KiB SPSS 7 ^0 995) 1^24 3 



(51)Int.Cl. 6 

H01L 23/28 
23/29 


B S617-4M 

- 


F I 

H01L 23/36 


A 

*»* I#*IgO^C4 FD 


(21)|±!J$#-^ 


^M¥5- 191997 


(7l)tHKA 


000002897 










(22)tMB 


spJS 5 ££(1993) 7 ^ 6 B 




JE« ! 5l5ff?SErp^J!)D@IIII— T@ 1 ir 1 ^ 






(71), 'MIA 


000005120 
















JKt«=HtfflEA©rt— Tl if 2f 






























(72)f6(!fl# 










35«»±ilMi*BB*Bl3550#Jft BlUMR 



















(54) [3B"!fl©«fM <r-i>ffl&*l« 



(57) [55*5»3 

[§6*1] **fl:JI*SHKDKa*<fcC»l(!-e*, a> 

[ffifiK] * y >r - vmikmsi 1 ©«fjg* - ;U K 




( 2 ) 

1 

ft, •? v _ y ffl 1ft Jfe« JC *5 ^ T . 

[»#K2 3 MiEdrJ£©-!MX©£S©Bfl£itt, t-V 
[»#JK3] HUfi3@fr^©-y--< X©£Sfc©B3£itt, ttfth 

[»**4] Huia^©-y-i'x©^^©Dadb«. mib 

[0 0 0 1 ] 

[«*±©fiJffl^S3 fcJfeWtt* -M^^-^t 20 

So 

[0 0 0 2 ] 

[fie*©awf] ^tw^igaofcaiiMt&tfiWMMfc 

o ftftKtt U f*J^®ES©ifc&1#*fe*fi-t £ 

*»*«MiigHKDiwifc#a*ia 4 ~ 8 ^»oom 

1"4o 

[0 0 0 3 ] (1) SI 4 fC^StlSienCs 'J-K7 30 

«> ^^■a-5^»©^7'9 i— mzmmviMm 

■J- Kl 0 *tt*H*KEBL, *vo, ifcgj?.* >£y?y 
[ 0 0 0 4 ] (2) H5JC^$nS«t9lC N /* v ^r- 

•^icMM5M^ffi^iA/u/it,o*<&So :nii, m&M 
3£. (HkUffffT^&^^v h*l*^Lrf--f^2©T 
jEFKEBU ttftMK 1 KB 3 trMifc-f 4C 

k©T-£>4 0 

[ 0 0 0 5 ] (3) SI 6 Kin & ft 4 J; 9 fifcJIfcK 1 
©— ffi£/<? -!r-^©^JCBgttl$ti-fctj©*<*So Cft 
14, »K*-A- KB 3 Ai::jfe£*tt*<&i'ifc*ME 1 

ii* . * © -as zwm * - ;u kh 3 # eg tts $ -a- 4 c t 

[ 0 0 0 6 ] (4) IH 7 lZ7jiZtlZ>±OlZ^ Jfcj§!i«l 

>1 1 t ! £Wi&&t>-&tzb<Oj)<&2>o Cti 
14, » *r- VtoVZ-WbThlL ftfcttAMK 1 ±CtfcM7 4 50 



' «rM¥ 7-22540 
2 

[ 0 0 0 7 ] (5) Ell 1 ic^^nSi-pIC, ±S5 

( 4 ) (Dttw&ak&iniHu ttMK i tmmy <>ni 

£ffl*£*>-£rt: *>©"*?* So fcfc'U Cftii, /N-yV- 

gB (4) feRttoTt'S. 
[ 0 0 0 8 ] 

fc&Sft^ a»4«T© «t -5 tt MS*<* 5 o 
[ 0 0 0 9 ] (1) ©JjC^Kicfifc^-f 

(c>P|je-f 4fc26»c > J;«9^:§<£iSc.*i7>f 2>&M 
1)<&Z> 0 LfrU 4 >£*£<-f4£, *©RJf 

|c U - K©tT>lfe*jaiJ>*'ti-<£tftitf<£5>^''^i''^f , ' s I 

[ooio] ( 2 ) ©ffiJ»*a*¥*f«ft8llHl»©SStii 

^bjw^$-a-5fci6jci±, «fc u^ttttawM**'*? 

LTi» *-i>ra©«lGKa«aSc#;Sft 
■T , >y <r - y © JB^ X >0 tikf&mt&lf&*& tS - t i)< 

T, (2) ©iSclift^Stt, 2WgK©l±57 t 3^-C ! L^iSJl 

[ooii] (3) cbim\mk\t, 

©^tcggtts^nsfcib, ^»t©^WE^t>afe#^n> 2 

W£l±©iStB*»-jSJS^-*SC i*<-C^4o L^U * 

/fiJcM«^ t./'^- ^ffl^-,©KMicpgW*<* <o , ¥ 
a® (*^Ia!g§©S ft Z> With \z fcWSS'tt 4 «c »4 Pa1SA< 

[0012] ( 4 ) ©SSc^lS:f4, J^Sft^ y *T 

[0 0 13] (5) ©Sfc^&te, (4) ©SSc^Si 
toft4f;o6, «0iS4ffl^5C<!:*<t#So 

v&ttztb, is^ffi^^^©i ! *-s t 4 £ ^ o Rga*<* 

4o 

[0 0 1 4 ] £ fc, JiiEL/c (1) ~ (5) *H*»f% 
,j _ b°>-fkl-i 4 'J - K©3fi&*£jfr> to> J5c^« 
ZZiL §ftt£ < tt 4 1 1> -5 B3ia*<* 4 0 
[0 0 15] L«<oT, *fei!fl©@W(4, *^t(**» 

- vmtiLi&w.zmm? z>ct\z&z 0 

[0 0 16] 



( 3 ) 



7 - 2 2 5 4 0 



[0 0 17] ±lE3r3£©*-f XcD^SfcOQDflitt, f-f > 
« © ° v fr - i? fl. k 8 th $ n tz %ft it , JSc.^ © 

«**«d> z * s *6oh w*^ s «t -5 k-j- s ^, x 

fr-i?fc®*attiE*K^TR«-tons«fc ? KLTkS 
[0 0 18] 10 

[fpffl] 'j fr- ^(ofMzmth^ ntzfotftMSM 

*:©-??, n-So ®k> arjt©*^ x© 

Pteeowa aaWEai****^ < » fr- y s 

[ 0 0 2 0 ] 

immm i ] £itk, ^mm<om i %tfe&i&!2is£-#jft 

Loop»|{c|jSiifl-rSo Bli:i±, ***«©¥»**'< 
>y >r - © WtB*^ 2 tlX ^ S o C ©^agifc' * -y fr - v> 
fi, fitJg* - J[U K 5 f3C f 7^2i, y y 2 XKgg 

ttt>ft, «iB*-;i/ k 5 ©as»c*©— s*BHj*-a-fc 

i, ^-y fr 2 i-f <)- K4 i^lit5t;>f-f 

>fr 1 7-f-f 6 itffLt^So 

[ 0 0 2 1 ] 1 ©flflif*- A< K 5 ©SlfilcStB * 30 

ft*8B#MH\ »iDl*fr -afco-^af ^ - 

fc, ffic$h« l ©StEMlBfi, ■x^xJnXtcttx.T, t 8 

[0 0 2 21 46, ifc&fix 1 ©ffi^ h ii, {fc*©iifc*ME 
ic-TSo ctucfc*), se*©Affi*ffli.^T«Htlt-*K 40 

[ 0 0 2 3 ] fcfc, #||Jfcfm©¥i»{t:/<»;fr-S>K:«ktt 

tf.^jtc J: -o x~m& Ltz?y fr©Sffi£ 4 0 "CHEW £ 
C £ <hC5£, MK, 1 5°CW.mTifZZti)< 

[ 0 0 2 4 ] 

[HSf£^J2] *|T6i!fl©|p2^Si^^llffi^#M 
14, XsS^l^itE^li^ifflt-smfiaSC/fPffl©?^^ 50 



OI&U ffl&^Sj$JCo^T©*tft'!Hi~S 0 
[ 0 0 2 5 ] Jti£ LfcSS 1 Hitf«©*fc#Ktfc 1 Icfc-^T 

», *nm*'< -y s>Ktt±tf intis*-* K**-r» 

jcJScSMg l ©iV^xgpic^llg^Stnjitrc: <t 

* , shb*-^ k 5 tt&mfa i to«ii4+»»oc 

So 

[ 0 0 2 6 ] ZOtztb, /fcHjiffll Cfc^Tte, H2(C7r; 
$ns«t o {c, S5(*ft« 1 *<^Si*--'l' K 5 Jcgf-TSM-iS 
tc{± x. > #;*flnX£if6£ tt^spSSfl 7 ^sStt S C t K L 
tzo c©¥ffi^7 ^sgtj-sc *-^K©^, 

-y fr- i?©ijflSrXgA<-€-© * t?WPS5. 
[ 0 0 2 7 ] 

U - K© h" > f -y f-A<^-f S tz to, 'J — K©3fiK*<^ 
[ 0 0 2 8 ] -€-©fcJ6, /)c||i6^Jtc*SOTJ4, HI 3 

«fc o i k s ©^icsitb^ 
n^^i-oaas 8 zmfiz-tz z ti: l, com^ 8 ©is 

E > ^' x Jpl^iti L fco 
[ 0 0 2 9 ] C©llDS|5 8*^tf SC ttCt*), ;!/ K 

i|i3g{£/ * y -r - v ©ffijiXISA< ^"© * * f iJffl T? ^ So 
. [ 0 0 3 0 ] ^*J, ^HiffifflJO^ffc'-^y fr--^»=J:*i 
(i*, 2 W©tb^Jf-«toTfS^Lfcf--y ^©fggfre&oT 
fc, »c«V« 1 ©Sic^-e 5 "CgiE LjMtKjW-k#-ti--a\ GO 
g|5 8 4fLttl< t)©t-Jt-<Ti5Jcj|}i#tt*^*Mc:|S)±L 

[0031] ttfc, mi%.o : m2mmm^t5\'^-c, 

[ 0 0 3 2 ] 

[fgnj©^jm] Jii±© <t ^ f-> «W©Wf*' ? -y fr- 
v ffl l&BM K. H \>i T (4 , j&#!iS© SB I- ^ > x ;ljoX * 
itL^©-e, SSc^oaB^iiiPL, ¥#^°-yfr- 
S/©?££flS/jlS£[S]±£ ^ S c i g So Lfc*<^< 

sci*<-etSo 

[ 0 0 3 3 ] ^fc> MSm*'-^-yi:St5 
S15^{CJt:>**xiDX*f&«t<£^C 1 1 Ltztzid. «fl]g© 

^?iJffl^-SCi*<-C#So 

[0034] ^c, mmK\Hii$&mfxmmc>wi. 

W-ZM t , C ©Dfla5©JSE{-i y^'xiUX^Jte L /;© 
-e, M*«KLoo, j6jcH&«?r<Sffl{b-rsc<i:7!)<r 



( 4 ) 





l 






7" 




[EI 1 1 *%njqo^ l HififWfc^-HrffiiBI"?* 5° 


3 






U 


I * 


[13] #^/?©£3fli(6W***»rffiE|-e*S« 


5 




[EI 4 ] spffiiEI-e&s. 


f-'-f > 


y 9i T 


[as] e&*©^^^*-rrrSEiT-feSo 


7 


rr7 rxr^ *VJ7 


[El 6] t£*<Dl&«i?l9:**^»rffiBlT?*4o 


9 




[17] (t*©iWlh?ft**-f»rffiBI"e**o 


K 




[18] tt*<0SSc3fe^ia!**-t»rffiE|-r*So 


10 1 1 











[Ell] 



[0 2] 



t*G3¥ 7 - 2 2 5 4 0 
6 

2 



[El 3] 




8 Dfl^5 
10 i) — 



> pp#^ l 'y^^^L ^j ^^n . 



5 6 



[EI 4] 




17] 



[El 5] 




[El 8] 



[EI 6] 



7% 




^ ^^^ 



(72)fgnj# S£ 

^Mm±ffiTfi*ffl&mj3550$il!l 



